An aqueous mixture (8 ml) of Cu(CH 3COO)2 · H 2O (0.040 g, 0.2 mmol), 1,4-cyclohexanedicarboxylic acid (mixture of cis and trans, 0.035 g, 0.2 mmol), 2,2¢-bipyridine (0.032 g, 0.2 mmol), and NaOH (0.016 g, 0.4 mmol) in a molar ratio of 1:1:1:2 was placed in a Teflon-lined stainless steel vessel, which was sealed and placed in an oven at 140°C for two days. Blue column-like crystals were obtained after the mixture was cooled to room temperature. Elemental analysis: found -C, 53.25 %; H, 5.03 %; N, 6.89 %; calc. for C 18 H 20 CuN 2 O 5 -C, 53.00 %; H, 4.94 %; N, 6.87 %.
Discussion
Recently, the flexible ligand 1,4-cyclohexanedicarboxylic acid (H 2 chdc) has been used to construct novel coordination frameworks [1-3]. The title complex was prepared as part of a series of investigations of metal complexes of H 2 chdc. In the complex the five-coordinated copper ion is bonded to three oxygen atoms of two chdc 2-ligands and to two nitrogen atoms of one 2,2¢-bipyridine ligand (figure, top). The atoms N1, N2, O1, and O4* (x-1,y,z) occupy the basal plane with some deviation from coplanar arrangement (r.m.s. = 0.7166 Å). The atom O2 occupies the apical position with the longer distance of Cu1-O2. It is worth noting that the distance d(Cu1-O3*) = 2.677(2) Å could be devoted to some semi-bonding. The cyclohexane ring has a chair conformation. The planes of C13/C15/C17 and C12/C14/C16 are parallel to each other with a dihedral angle of 1.4(2)°. The H 2 chdc has three possible conformations of two carboxylate groups; the e,e-trans-form is the most stable conformation [4] . The carboxylate groups of the chdc 2-ligand coordinate to metal ions in the e,a-cis-form, and two carboxylate groups of the chdc 2-ligand link metal ions as monodentate and chelating modes, respectively. As expected, the structure is a one-dimensional chain (figure, bottom), in which the separation of Cu···Cu bridged by chdc 2-ligand is 9.1432(4) Å. In addition, there is a strong p-p interaction between the 2,2¢-bipyridine ligands from adjacent chains; the according distance is 3.44 Å. 
